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ABSTRAK 
Baru-baru ini, penggunaan konkrit  berkekuatan tinggi menjadi semakin popular dalam 
pembinaan bangunan. Hal ini kerana, konkrit mempunyai kekuatan yang tinggi untuk 
menangung beban. Walau bagaimanapun, penggunaan agregat kasar semakin mahal 
pada masa akan datang. Di samping itu, ramai penyelidik mencari idea untuk mengatasi 
masalah ini dengan menggantikan bahan lain untuk digantikan dalam konkrit seperti 
bahan buangan terutama kayu. Kayu yang digunakan adalah kayu yang dikitar semula. 
Oleh itu, kajian ini adalah untuk mengurangkan penggunaan agregat kasar dan blok 
kayu sebagai pengganti agregat kasar. Blok kayu yang diperolehi adalah dari kilang 
kayu dan kawasan pembinaan. Kajian ini menunjukkan hasil penyerapan air dan 
kekuatan mampatan yang dijalankan ke atas spesimen konkrit yang bergred 25 N/mm
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yang mengandungi 0%, 3% dan 6% blok kayu dalam campuran konkrit. Tempoh 
pengawetan konkrit pada 7 dan 28 hari. Daripada keputusan ujian kekuatan mampatan 
dan ujian penyerapan air menunjukkan 6% adalah hasil terbaik untuk penggantian 
aggregat kasar. 
iv 
ABSTRACT 
Recently, the use of high strength concrete is become increasingly popular in building 
construction. This is because concrete has a high strength to capture the load. However, 
a mixture of coarse aggregates is inaccessible and costly. Besides that, many 
researchers find the idea to overcome this problem by substituting another material to 
the concrete such a waste material especially wood and timber. The recycling of 
woodblock or wood Therefore, the study is to reduce the use of coarse aggregates and 
woodblock as a replacement of coarse aggregates. The woodblock obtain from the 
wood waste at the construction site and timber factory. This report shows the results of 
absorption and the compressive strength conducted on the normal strength concrete 
specimens 25 N/mm
2 
containing 0%, 3% and 6% of woodblock by coarse aggregates 
weight. The period of curing of the concrete at 7 and 28 days. From the results of the 
compressive strength test and water absorption test for the replacement of coarse 
aggregates shows the 6% was the best results to replace it. 
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CHAPTER 1 
INTRODUCTION 
1.1 Background Study 
Concrete is a kind of composite material that is often used in construction. It is a 
combination of cement and aggregates such as sand, fine and coarse aggregates. These 
materials are added according to the specified mixing rates as specified. 
Besides, concrete is one of the most important and most used building materials 
in a construction project. Therefore, the techniques used to produce good concrete need 
to be understood and carefully considered. The quality of the concrete produced 
depends on the quality of raw materials used such as cement, aggregates and water, 
mixing rate, how to mix, how to transport and how it is compressed. If the raw material 
used is no quality, then the resulting concrete will have a low quality and will result in 
the concrete being not strong and does not meet the specifications. 
Concrete consists of several types which are normal weight concrete, high 
strength weight concrete and lightweight concrete. Normal weight concrete is concrete 
that has ingredient such as aggregates, water and cement. Basically, the development 
strength of the concrete starts after 7 days. In addition, normal concrete characteristics 
are strong in compression but weak in tension. High strength concretes are the concrete 
that has quality aggregates which are selected from the best materials and added with 
admixtures to strengthen the bond between cement and aggregates. Lightweight 
concrete is concrete which has substantially lower mass per unit volume then the 
concrete made of ordinary ingredients is called lightweight concrete. Usually, the 
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aggregates used in concrete is lighter or amount of the aggregate was reduced. This type 
of concrete suit for parapet wall, road lining and to reduce impose dead load. 
Nowadays, lightweight concrete widely uses in many of construction because 
some of the lightweight concrete can bear load same with the high concentration 
concrete. some of the researcher want to produce sustainability concrete that can give 
benefit to human and eco-friendly to the environment. 
1.2 Problem Statement 
The construction industry is very rapidly developed in many countries especially 
countries that want to develop advance in their economy and others. For examples 
structure like skyscraper, tower, railway and others. Most of the building is construct 
because due to increasing growth of population. It gives high demand for construction 
materials such as cement, sand, gravel and granite. Gradually, the use of raw material 
decreasing due to the demand and one day it becomes the problem in the future to get 
the raw material such as sand, gravel and others. Next, in the recent research, wood 
waste was added as a supplement in concrete mix or as a replacement of ordinary 
Portland cement in concrete. Furthermore, the substitution of sand in the concrete is 
also important to study because of the depletion of raw materials. The replacement of 
sand by wood waste gives advantages of lightness and decreases carbon dioxide 
emissions in the field of construction. 
 However, the problem that identifies in woodblock aggregate is potentially 
incompatible with cement and wood to form a concrete. In this research, the percentage 
of woodblock aggregate influences the strength and water absorption in the concrete.   
1.3 Objective of Study 
The objectives of this research are: 
i. To determine the properties of raw and coating woodblock as 
replacement material. 
ii. To determine the initial and final water absorption of concrete using 
woodblock as partially coarse aggregates.  
iii. To determine the strength of concrete containing different percentage of 
woodblock as partially coarse aggregates by using air and water curing 
3 
 
1.4 Scope and Limitation of Study 
 The aim of this research to determine the durability and lifespan of the 
woodblock concrete. The woodblock will be used as aggregates substitute the coarse 
aggregates in this study. Ordinary Portland Cement (OPC) will use to produce a sample 
of woodblock concrete. 
The ratio of the mixture based on concrete mix design to prepare the materials 
which are represented for water, cement and coarse aggregates. Therefore, the uses of 
woodblocks in the concrete mixture will be added according to the percent that will be 
used and at the same time percentage used of coarse aggregates will be reduced as a 
substitution. Replacement of woodblock as aggregates added in a mixture based on the 
percentage that fixed at rates 0%, 3% and 6%. The aim of replacement of aggregates 
woodblock is to identify the durability and the strength of the concrete. 
 
1.5 Significance of Study   
This study is based more on experimental is to identify the effective of 
woodblock concrete in building. While developing a new building material, it is hoped 
that the study will contribute to the process of developing more sustainable and 
affordable material that will have an easier impact on better housing and the fast 
delivery of housing to different income earners. The study aims to better understand the 
impact of housing expenditure on the affordability of housing in socio-economic 
groups, with the hope that it will contribute to the knowledge and appreciation of real 
housing conditions and lead to improved housing strategies. 
Other than that, the environmental pollution it comes from waste material that 
cannot be sustained by landfill for the future. To save our world we have to generate 
idea to maintain our world in good condition. By using waste materials (woodblock, 
wood shaving and other waste material) in the production of the new and added value 
material, it offers a more sustainable approach to waste management practices that will 
be of immense environmental, economic and social benefit. 
 
44 
REFERENCES 
Abdullahi, A., Abubaka, M. & Afolayan, K. (2013). Partial Replacement of Sand with 
Sawdust in Concrete Production. Research Gates. 
ASTM. (2003). Standard Test Method for Density, Absorption, and Voids in Hardened 
Concrete. In A. International, ASTM C-642. West Conshohocken, PA, USA. 
ASTM. (2003). Standard Test Method for Density, Relative Density (Specific Gravity), 
and Absorption. In A. International, ASTM C-127. West Conshohocken, PA, 
USA. 
Bouguerra, A. (2012). Temperature and Moisture dependence on Thermal Conductivity 
of Wood-Cement-based Composite Experimental and Theoretical Analysis. IOP 
Science, 21. 
Chong, T. W. (2016). Partial Replacement of Coarse Aggregate with Porcelain Granite 
Tile Waste (PGTW) in Reinforced Concrete Beam. Universiti Malaysia Pahang. 
Chowdury, S., Mishra, A. & Suganya, O. M. (2014). the incorporation of wood waste 
ash as a partial cement replacement material for making structural grade 
concrete. Ain Shams Engineering Journal, 429-437. 
De Schutter, G. & Audenaert, K. (2004). Evaluation of Water Absorption of Concrete 
as a Measure for Resistance Again Carbonation and Chloride Migration. 
Materials and Structures, 591-596. 
Eboziegbe, P. A. (2013). Development of Wood-Crete Building. Brunei University. 
Fadele, O. A. & Ata, O. (2018). Water absorption properties of sawdust lignin 
stabilised. Elsevier. 
Kartini, K., Mahmud, H. B. & Hamidah M. S. (2010). Absorption and Permeability 
performance of Selangor Rice Husk Ash Blended Grade 30 Concrete. 
Engineering and Science Technology, 1-16. 
Li, M. & Khalifa, M. (2017). Mechanical Characterization of Concrete Containing 
Wood Shaving as Aggregates. Elsevier, 108-113. 
Miguel Nepomucenoa, C. S., Rui Isidorob, A. S. & José Catarinoc, P. G. (2018). 
Mechanical performance evaluation of concrete made with recycled ceramic 
coarse aggregates from industrial brick waste. Elsevier, 284-294. 
45 
Nurazuwa Md Noor, Jun Xiang-ONG, Hamidun Mohd Noh & Noor Azlina. (2017). 
Compressive strength, flexural strength and water absorption of concrete 
containing palm oil kernel shell. Materials Science and Engineering, 271-278. 
Osuji, S. O., Adegbemileke, S. A. & Agbonze, K. (2018). Effect of Crushed Tiles 
Aggregate and Oil Palm Additive on the Strength Performance of Concrete. 
Journal of Civil Engineering Research, 8(2), 40-47. 
Prabagar Subramaniam, Kalya Subasighe & Keerthi Fonseka. (2015). Wood Ash as an 
Effective Raw Material for Concrete Bloaks. IJRET, 228-233. 
Qingxin Zhao, Junchao Yu, Guoqing Geng, Jinyang Jiang & Xiaochen Liu. (2016). 
Effect of fiber types on creep behavior of concrete. construction and building 
materials, 416-422. 
Sabir, S. Q. (2016). Light Weight Concrete. Material and Building Construction. 
Sarja, A. (1988). Wood fibre reinforced concrete. Research Gate, 63-91. 
Siddique, R. (2012). Utilization of Wood Ash. Reserach Gate. 
Thandavamoorthy, T. S. (2016). Wood waste as coarse aggregate in the production of 
concrete. European Journal of Environmental and Civil Engineering,, 124-141. 
Woraphot, P., Abideng, H. & Thaniya, K. (2011). Feasibility study of cement 
composites with para wood particle. Global NEST, 182-191. 
Zahra Keshavarz & Davood Mostofinejad. (2018). Porcelain and red ceramic wastes 
used as replacements for coarse aggregate in concrete. Elsvier, 218-230. 
Zain, M. Z. (2008). Potential of Woodchip as a Replacement Material in Concrete 
Mixture. Universiti Sains Malaysia. 
Zakaria, M. L. (2015). An Investigation on The Behaviourof Timber Concrete 
Composite T- Beams. Universiti Teknologi Malaysia. 
Zhi Xing,Chafika Djelal,Yannick Vanhove & Hassina Kada. (2015). Wood Waste in 
Concrete Blocks Made by Vibrocompression. Springer Link, 223–232. 
Zhi-hai He, Long-yuan Li & Shi-Gui Du. (2017). Creep analysis of concreting 
containing rice husk ash. Cement and concrete Composites, 190-199. 
Zong, S. P. & Zhang, L. (2014). Evaluation of Relationship between Water Absorption 
and Durability of Concrete Materials. Research Gate, 8-14. 
